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Multi-criteria decision making methods are extensively used in decision making problems. Decision making is the process of 
selecting the best option among other options. Classification of companies by their financial performances is also considered as 
a decision making problem. This study compares the financial performance of seven large scale companies listed on the BIST 
Corporate Governance Index for years from 2009 to 2012. The PROMETHEE (Preference Ranking Organization Method for 
Enrichment Evaluations) and the AHP methods are used in a hybrid structure to evaluate the financial performance and to 
decide on the best performing firm for the 4 year period. The calculation of financial performance measures is based on six 
main criteria and fifty sub-criteria. Using this relevant hybrid structure, our study suggests that TUPRS Joint Stock Company
(JSC.) has the best financial performance compared to other companies.
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1. Introduction
Decision-making is the act of deciding on the most suitable choice in cases where the person faces other 
available options (Karakaya, 2003). This is a phenomenon encountered continuously in all areas of human life. 
Decision making is considered to be a demanding process due to its subjective nature leading decision makers to 
make a choice under various risks and uncertainty. The decision-makers in business enterprises have to consider a 
variety of important factors such as profits, costs, production and labour in the process of determining the 
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successful use and control of performance measures and tools. This process sometimes requires them to make a 
sensible choice among options which might contradict with each other and could aim to serve different purposes.
Under current conditions, the measurement and the evaluation of the performance of business enterprises has 
become crucial in today’s competitive environment. The measurement and the evaluation of firm performance has 
gained great importance under today’s current competitive environment. Therefore, in order to survive in the
evolving and changing world market, it is essential for firms to strengthen and to keep their financial structure 
under control. An efficient financial analysis is essential to ensure the effective implementation of financial 
policies. In general terms, financial analysis is defined as an investigation of the relation between financial 
accounts and development of those accounts over time allowing managers to determine whether the firm has 
sufficient financial independence and the ability to make predictions for the future (Akgüç, 1998). The systematic 
structure of measures of financial performance and the use of concrete data on the measurement of performance 
allow us to examine these measures with ease and lower cost. As is known, the financial performance, whichever 
method of measurement is employed, should be analysed with the actual data. As a result, the financial 
performance measurement of a firm would provide information on the severity of problems and the precautions to 
be taken in the future. To choose the best option, decision-makers have to confront with various problems 
regardless of the type of performance measures. Although there is only one distinct purpose for decision makers, 
they are motivated with multi-criteria decision-making methods due to the existence of conflicts and interactions 
among performance measures dD÷ÕO  "Multi-Criteria Decision Making " (MCDA) analysis is used to 
provide a solution to the problem where there are multiple and incompatible set of decision criteria. Our paper 
provides information on the use of a hybrid method (the joint use of AHP and PROMETHE methods) in the act of 
choosing the best performing company in Turkey. We use data on the performance of 7 large-scale Turkish
companies. To our knowledge, this is the first study exploiting a hybrid structure based on the joint use of
PROMETHEE and the AHP methods in the evaluation of firm performance in Turkish literature. 
2. Literature Review 
There is a body of literature using different multi-criteria decision making methods i.e. the AHP, 
PROMETHEE, TOPSIS, ELECTRE, TOVSIS and/or CP methods, all having a variety of strengths and 
weaknesses. Based on the relevant literature, the PROMETHEE and the AHP methods are assumed to be the most 
commonly used methods in multi-criteria decision making problems. Kazan and Ciftci (2013) explain that the
AHP method allows researchers to decompose decision making problems into their fundamental components and 
it can be applied via a computer based software (Expert Choice). Whereas, the RPOMETHEE method is assumed 
to be the most effective multi criteria decision making method (MCDM) due to the fact that the method provides 
an easy and effective way of understanding the problem through mathematical specifications (Kazan and Ciftci, 
2013). Therefore, it is considered as the most precise MCDM method in the relevant literature.The 
PROMETHEE and/or the AHP methods have been used to examine the multi-criteria decision making problems 
across a variety of sectors (Briggs, Kunsch ve Mareschal (1990); Akkineni & Nanjundasastry, (1990) Pavic and 
Babic (1991); Koli and Parsaei (1992); Sauian (2006); Al-Rashdan et al. (1999); Albadvi and Chaharsooghi 
(2007); Herngren et al. (2006); 3RJDUþLü)UDQþLüDQG'DYLGRYLü (2008); $UD]g]IÕUDWDQGg]NDUDKDQ). For 
instance, a study by 3RJDUþLü)UDQþLü DQG'DYLGRYLü (2008) investigates the use of the AHP method in traffic 
planning. They suggest that an application of the AHP method is one of the possible methodologies which could 
be implied for the choice of technology in traffic planning (3RJDUþLü)UDQþLüDQG'DYLGRYLü (2008)). In addition 
to the implications of the AHP method, Briggs, Kunsch and Mareschal (1990) apply the PROMETHEE method to 
investigate a choice of a time scenario and a disposal site in nuclear waste management by examining a large 
number of scenarios across a set of conflicting criteria. Pavic and Babic (1991) investigate a multi-criteria 
transportation problem for diary industry. They provide a solution in choosing the best location for building of 
production systems via the PROMETHEE method. A Turkish study by $UD] g]IÕUDW DQG g]NDUDKDQ 
developed an outsourcer evaluation and management system for a textile company by fuzzy goal programming 
(FGB). The PROMETHEE method is exploited in the evaluation of existing outsourcers of the company (Araz, 
g]IÕUDW and Özkarahan, 2006). Similar to our study, there is an increasing literature investigating decision making
problems using a hybrid structure (Bilsel et al. (2006); Dagdeviren (2008); Kazan and Ciftci (2013)). The hybrid 
use of the PROMETHEE and the AHP methods is motivated by the fact that these two methods are able provide 
precise answers in determining the best option in decision making problems (Kazan and Ciftci, 2103). These 
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studies rely on the fact that the hybrid use of the AHP and the PROMETHEE methods would maximize the 
benefits of both methods in cases where the decision maker faces relatively complicated multi-criteria decision 
making problems. Therefore, in our paper, we would like to benefit from the strengths of the AHP and the 
PROMETHEE methods and provide an answer to the selection of the best performing company operating in 
Turkey for years from 2009 to 2012 with the use of a hybrid method.
3. Methodology
3.1. Scope of the Study
We examine the relationship between corporate governance and financial performance among firms operating 
in Turkey. Our research employs data for companies trading on the Istanbul Stock Exchange (ISE) and existing on 
the Corporate Governance Index (except Detention Market). Moreover, these large-scale companies have been
rated by the SAHA Corporate Governance rating agency for years 2009, 2010, 2011 and 2012.
3.2. Data and Method of Analysis 
Multi-Criteria Decision Making method requires the use of many equations and mathematical operations. 
Therefore, at the solution phase, we use computer programs for the sake of fairly easy solutions. For the AHP 
method, Super Decision program is used. For the PROMETHEE method, we use Visual Promethee program.
The study provides an overall comparison of performance rankings of each company calculated by the weighted 
ratios. Then, we examine the level of relationship between the performance rankings obtained with the method 
determined for each ratio and the rankings published by the institutional rating agency. Our study is conducted 
using 6 main criteria and 50 sub-criteria. The financial ratios are obtained from FINNET (Financial Information 
New Network) which is a paid subscription database. We guarantee that data used in our study are the secure and 
confidential.
3.2.1 Financial Performance Indicators 
The financial performance criteria used in our paper are listed below: 
Growth rates: B1: assets growth , B2: debt growth , B3 : operating profit growth , B4: short-term debt growth , B5 
: net debt growth , B6 : net profit growth , B7: net sales growth , B8 : equity growth, B9 : long-term debt growth.
Valuation ratios: D1: price / operating profit, D2: price / cash flow, D3: price / sales ratio, D4: price-earnings D5: 
earnings per share, D6: market book value.
Operating Ratios: F1: asset turnover, F2: receivables turnover, F3: receivables cycle time, F4: current assets 
turnover, F5: operating expenses / net sales, F6: tangible asset turnover, F7: inventory turnover, F8: inventory 
turnover time F9: trade payables turnover, F10: trade payables cycle time.
Financial Structure Ratios: FY1 : debt / current assets, FY2 : debt assets, FY3 : debt equity , FY4 : operating profit 
/ short-term debt , FY5 : financial expenses / net sales , FY6 : short-term debt / assets, FY7 : short term debt / total 
debt , FY8 : short-term debt / current assets, FY9 : short-term financial debt / short-term debt , FY10 : equity / 
assets, FY11 : equity / tangible assets .
Profitability Ratios: K1: return on assets, K1: assets return, K2: gross profit margin, K3: operating profit margin, 
K4: Costing / net sales, K5: Net profit / current assets, K6: net profit margin, K7: equity profitability.
Liquidity Ratios: L1: current ratio, L2: liquid ratio, L3: cash rate, L4: current assets / assets, L5: fixed assets / 
assets, L6: stock / current assets.
Table 1 provides a list of large scale companies trading on the Istanbul Stock Exchange (ISE) and existing on 
the Corporate Governance Index (except Detention Market) for years 2009, 2010, 2011 and 2012.
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Table 1: List of companies
Code Name
Anatolian EFES Brewery and Malt Industry JSC.AEFES
COCA -COLA Beverages JSC.CCOLA
785.,6+72)$ùCar Factory JSC.TOASO
TURKISH TELECOMMUNICATIONS JSC.TTKOM
AYGAZ JSC.AYGAZ
7835$ù- Turkish Petroleum Refineries JSC.TUPRS
$5d(/ø.JSC.ARCLK
JSC. refers to “Joint Stock Company”.
3.2.2. Multi criteria decision  making (MCDM) methods 
The method of our study is the hybrid use of the AHP and PROMETHEE methods. Next section provides a 
comprehensive explanation for each method. 
The Analytic Hierarchy Process (AHP) 
If the decision maker decides to use the AHP method, then the whole decision making process should include 
the following stages (Bhushan and Rai, 2004). Definition of the problem and creation of a hierarchical structure;
Collection of information (based on a binary comparison) from experts and decision makers; The data are
obtained from the pairwise comparison and then converted into a matrix whose diagonal elements are This matrix 
is called a binary comparative matrix.
Binary comparison matrix is synthesized to find the priority values of alternatives. Consistency index is 
calculated. Compound relative priority values are calculated.
c) The PROMETHEE method
The PROMETHEE method is a pairwise comparison of decision points based on assessment factors. However, 
unlike other multi-criteria decision making methods, it defines a preference function consisting of different 
assessment factors and assigns a relative weight indicating the level of importance of each factor and the internal 
relations among them (Yaralioglu, 2010). The stages of the method are explained below.
1st
2
stage: A data matrix is prepared. 
nd
3
stage: A preference function is defined for each criterion. 
rd
4
stage: The third stage of the method starts with a binary comparison of decision points for each evaluation 
factor (considering the preference functions). Then, the preference functions for all pairs of alternatives are 
determined.
th
5
stage: Following the third stage, positive and negative values for each alternative is determined in the fourth 
stage.
th
6
stage: In the fifth stage, the positive and negative rule set for alternatives are determined
th
7
stage: In the sixth stage, the state of preferability of each alternative (against remaining alternatives) is 
assessed by the PROMETHEE I. 
th stage: The VHYHQWKVWDJHFDOFXODWHVWKHRUGHURISULRULW\YDOXHVĳQHWcalculated for each alternative using the 
PROMETHEE II.
3.3. Analyses and Results
In this study, the AHP and the PROMETHEE methods are used in a hybrid structure. As a result, our model 
allows us to benefit from the superior aspects (strengths) of each model and to minimize the potential errors which 
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might occur due to the weaknesses of each model. The definition of the decision making problem and the 
calculation of relative weights assigned to each criterion are carried out by the AHP method. The PROMETHEE 
method is used for the final sorting. 
Zeleny (1982) assigns higher weights to the criteria with the largest standard deviation. As a consequence, a 
more precise picture of differences among companies are visualized (Zeleny, 1982). Similar to Zeleyn (1982), we 
assign a higher weight to the criterion with the largest standard deviation. The relative ratios of standard 
deviations of each criterion are calculated. We then obtain the relative weight of each criterion (available on the 
comparison matrix) using the Super Decision program.
Based on the data:
Weights of growth criteria: B1 criterion by 0.06140, B2 criterion by 0.10643 , B3 criterion by 0.12280, B4  
criterion by 0.15257, B5 criterion by 0.14614, B6 criterion by 0.12280, B7 criterion by 0.05861, B8 criterion by 
0.10643, B9 criterion by 0.12280. The inconsistency rate is 0.01037.
Weights of valuation criteria: D1 criterion 0.11206, D2 criterion 0.12540, D3 criterion 0.22411, D4 criterion         
0.16225, D5 criterion 0.25079, D6 criterion 0.12540. The inconsistency rate is 0.01298.
Weights of operating criteria: F1 criterion 0.07034, F2 criterion 0.09682, F3 criterion 0.09682, F4 criterion
0.08468, F5 criterion 0.10518, F6 criterion 0.08987, F7 criterion 0.17974, F8 criterion 0.09682, F9 criterion
0.08987, F10
Weights of financial structure criteria: F
criterion 0.08987. The inconsistency rate is 0.00947.
1 criterion 0.07034, F2 criterion 0.09682, F3 criterion 0.09682, F4 criterion
0.08468, F5 criterion 0.10518, F6 criterion 0.08987, F7 criterion 0.17974, F8 criterion 0.09682, F9 criterion
0.08987, F10
Weights of profitability criteria: K
criterion 0.08987. The inconsistency rate is 0.01305. 
1 criterion 0.07641, K2 criterion 0.10937, K3 criterion 0, 16627, K4 criterion
0.16627, K5 criterion 0.06669, K6 criterion 0.17447, K7 criterion 0.14054, K8
Weights of profitability criteria: K
criterion 0.09997. The 
inconsistency rate is 0.01067.
1 criterion 0.07641, K2 criterion 0.10937, K3 criterion 0.16627, K4 criterion 
0.16627, K5 criterion 0.06669, K6 criterion 0.17447, K7 criterion 0.14054, K8
Weights of liquidity criteria: L
criterion 0.09997. The 
inconsistency rate is 0.01067.
1 criterion 0.11134, L2 criterion 0.15892, L3 criterion 0.12435, L4 criterion            0.
12435, L5 criterion 0.19964, L6 criterion 0.28139. The inconsistency rate is 0.01721.
3.3.1 The AHP-PROMETHEE method 
The AHP method takes into account the priorities of multi-criteria decision-makers. The method is based on the 
binary comparisons of alternatives. On the other hand, the PROMETHEE method is a sorting method. Both 
methods have their own weaknesses and strengths. The purpose of our study is to benefit from the strengths of 
both the AHP and PROMETHEE methods, to find the best choice for decision makers as well as to obtain a good 
ranking of companies with regards to their financial performances via a hybrid method. First of all, we present 
growth rate criteria table within the scope of the PROMETHEE method (Table 2). Following the assignment of 
weight to each criterion via the AHP method, we provide a summary of all data obtained from the study, criteria, 
preference functions and preference function parameters. Function Type V (linear) which provides a precise 
measure of differences between the conditional distribution of value indifference threshold (q) and the absolute 
preference threshold (p) is the preferred function type in this study. Our results are presented below. 
Table 2: Data matrix for growth ratios and priorities based on growth criteria
Panel A: Data  matrix(Growth ratios by company –GRC)
GRC G1 G2 G3 G4 G5 G6 G7 G8 G9
(1) (2) (3) (4) (5) (6) (7) (8) (9)
AEFES 26.5 10.4 7.3 5.3 -3.0 21.6 19.5 46.9 19.9
AYGAZ 4.5 -11.0 -15.0 -6.7 5.0 5.0 14.5 11.6 -19.4
ARCLK 16.9 20.5 4.6 12.0 48.0 2.4 17.3 12.7 85.8
CCOLA 12.9 11.9 32.5 -19.1 15.6 52.8 19.8 14.6 60.8
TOASO 12.1 12.0 21.2 13.3 4.2 7.8 10.4 13.4 10.4
TUPRS 18.33 24.13 13.01 18.75 -25.93 25.73 29.42 9.00 54.36
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TTKOM 8.73 10.59 10.17 -1.83 18.45 14.56 6.38 6.40 25.79
Weights 0.0614 0.1064 0.1228 0.1525 0.1461 0.1228 0.0586 0.1064 0.1228
Function V. V. V. V. V. V. V. V. V.
Min/Max Max Min Max Min Min Max Max Max Min
Parameters q=4.5p=26.5
q=24.13
p=-11.0
q=-15.0
p=32.5
q=18.75
p=-19.1
q=48.0
p=-25.9
q=2.4
p=52.8
q=6.38
p=29.42
q=6.40
p=46.9
q=54.36
p=-19.4
Panel B: Net. positive and negative priorities
Companies Phi 
(net priority)
Phi+ 
(positive priority)
Phi-
(negative priority)
CCOLA 0.1796 0.1970 0.0173
AEFES 0.0903 0.1506 0.0603
TUPRS 0.0507 0.1011 0.0504
TOASO 0.0041 0.0708 0.0667
TTKOM -0.0543 0.0425 0.0968
ARCLK -0.0931 0.0226 0.1157
AYGAZ -0.1773 0.0008 0.1782
The data presented in Table 2 are obtained via the Visual PROMETHEE program. The Visual PROMETHEE is 
PROMETHEE method based software used in multi-criteria decision problems. Please see http://www.promethee-
gaia.net/software.html for more information. The best performing companies according to the growth criteria are 
CCOLA. AEFES. TUPRS. TOASO. TTKOM. ARCLK and AYGAZ respectively (Panel B).
Table 2, Panel A shows growth rates of each company across 9 growth criteria using the Visual PROMETHEE
program. Panel B suggests that the best performing company according to the growth criteria is CCOLA (Phi = 
0.1796, Phi+ = 0.1970, Phi- = -0.0173) whereas the worst performing company is given as AYGAZ (Phi= 0.1773,
Phi+ = 0.0008, Phi- = 0.1782). 
Table 3 shows the valuation ratios and priorities based on the valuation criteria for each company. Panel A 
represents the valuation rates of each company across 6 valuation criteria. Panel B suggests that the best 
performing company according to the valuation criteria is TUPRS (Phi = 0.1118, Phi+ = 0.1382, Phi- = 0.0264) 
whereas the worst performing company is given as AYGAZ (Phi= -0.0497, Phi+ = 0.0142, Phi- = 0.0639). 
Table 3: Data matrix for valuation ratios and priorities based on valuation criteria
Panel A: Data  matrix(Valuation ratios by company-VRC)
VRC V1 V2 V3 V4 V5 V6
(1) (2) (3) (4) (5) (6)
AEFES 15.80 13.41 2.26 23.49 0.96 3.12
AYGAZ 13.00 6.20 0.50 8.02 1.04 1.17
ARCLK 7.91 7.30 0.65 10.43 0.75 1.57
CCOLA 18.61 15.90 1.86 28.62 0.87 3.79
TOASO 8.89 5.20 0.57 8.74 0.83 2.04
TUPRS 8.44 7.97 0.32 9.79 4.25 2.36
TTKOM 7.27 5.69 1.90 9.73 0.64 3.66
Weights 0.11206 0.12540 0.22411 0.16225 0.25079 0.12540
Function V. V. VI. V. VI. VI.
Min/Max Min Min Min Max Max Max
Parameters q=18.61p=7.27
q=15.90
p=5.20 ı 
q=8.02
p=28.62 ı  ı 
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Panel B: Net. positive and negative priorities (firs are ordered accordingly)
Companies Phi 
(net priority)
Phi+ 
(positive priority)
Phi-
(negative priority)
TUPRS 0.1118 0.1382 0.0264
CCOLA 0.0579 0.0921 0.0342
AEFES 0.0054 0.0492 0.0438
TOASO -0.0387 0.0135 0.0522
ARCLK -0.0431 0.0112 0.0543
TTKOM -0.0436 0.0159 0.0595
AYGAZ -0.0497 0.0142 0.0639
The data presented in Table 3 are obtained via the Visual PROMETHEE program. The Visual PROMETHEE is PROMETHEE
method based software used in multi-criteria decision problems. Please see http://www.promethee-gaia.net/software.html for more 
information. 
Table 4 shows the data matrix for operating ratios and priorities of companies across 10 operating criteria. 
Panel B suggests that the best performing company according to the operating criteria is AYGAZ (Phi = 0.2507, 
Phi+ = 0.3133, Phi- = 0.0626) whereas the worst performing company is given as AEFES (Phi= -0.1840, Phi+ = 
0.0092. Phi- = 0.1932).
Table 5 represents the data matrix for financial structure ratios and priorities based on the financial structure 
criteria. Panel A in the table represents financial structure ratios for each company by 11 criteria. Panel B suggests 
that based on the financial structure criteria, AYGAZ is the best performing company (Phi = 0.0826, Phi+ = 
0.0958, Phi- = 0.0132) whereas the worst performing company is CCOLA (Phi= -0.0640, Phi+ = 0.0003, Phi- =
0.0643). 
Table 6 shows the data matrix for profit ratios and priorities based on the profit criteria. Panel B indicates that 
TTKOM is the best performing company (Phi = 0.3968, Phi+ = 0.4099, Phi- = 0.0131) whereas the worst 
performing company is TOASO (Phi= -0.1319, Phi+ = 0.0000, Phi- = 0.1319). 
Table 4: Data Matrix for operating ratios and priorities based on  operating criteria
Panel A: Data  matrix(Operating ratios by company-ORC)
ORC O1 O2 O3 O4 O5 O6 O7 O8 O9 O10
AEFES 0.70 6.88 53.07 2.00 34.70 2.08 8.88 41.43 8.43 43.49
AYGAZ 1.75 15.09 24.79 5.93 6.35 8.50 31.04 11.89 17.93 20.79
ARCLK 0.98 2.94 124.29 1.51 22.02 5.81 6.64 55.12 5.43 67.92
CCOLA 0.92 8.99 40.80 2.33 27.31 2.19 10.44 35.22 13.99 29.15
TOASO 1.16 7.70 48.21 2.20 5.06 5.05 17.94 20.38 4.15 88.08
TUPRS 2.30 21.82 19.65 3.88 2.28 7.54 11.99 30.58 7.00 54.20
TTKOM 0.75 6.37 57.58 3.13 27.19 1.54 144.80 2.59 4.19 90.66
Weights 0.070 0.096 0.096 0.0846 0.105 0.089 0.179 0.096 0.089 0.089
Function VI. V. V. VI. V. VI. V. V. V. V.
Min/Max Max Max Min Max Min Max Max Min Max Max
Parameters ı  q=6.37p=21.8
q=124.8
p=19.65 ı 
q=34.7
p=2.28 ı 
q=6.64
p=144.8
q=41.4
p=2.59
q=4.15
p=17.9
q=20.7
p=90.6
Panel B: Net. positive and negative priorities
Companies Phi 
(net priority)
Phi+ 
(positive priority)
Phi-
(negative priority)
AYGAZ 0.2507 0.3133 0.0626
TTKOM 0.1290 0.2132 0.0626
TUPRS 0.0537 0.1599 0.1061
TOASO 0.0475 0.1611 0.1136
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CCOLA -0.1291 0.0457 0.1748
ARCLK -0.1678 0.0361 0.2039
AEFES -0.1840 0.0092 0.1932
The data presented in Table 4 are obtained via the Visual PROMETHEE program. The Visual PROMETHEE is PROMETHEE
method based software used in multi-criteria decision problems. Please see http://www.promethee-gaia.net/software.html for 
more information.
Table 5: Data matrix for financial structure ratios and priorities based on the financial structure criteria
Panel A: Data matrix( Financial structure Ratios-FSR)
FSR F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11
AEFES 130.10 46.03 91.85 0.30 7.67 25.18 54.18 70.56 46.80 51.93 1.60
AYGAZ 81.54 25.19 34.86 0.41 2.17 18.25 73.49 59.49 12.14 74.07 3.58
ARCLK 89.12 58.17 143.50 0.21 5.48 39.60 68.10 60.70 40.60 40.94 2.42
CCOLA 137.52 54.29 120.51 0.28 7.34 24.12 44.40 59.51 46.71 45.14 1.08
TOASO 128.90 68.17 215.64 0.18 2.12 40.78 59.81 77.01 22.63 31.83 1.38
TUPRS 115.58 68.95 227.57 0.17 2.05 55.31 80.26 92.19 17.99 30.80 1.00
TTKOM 256.72 61.37 159.66 0.63 7.17 31.45 51.35 132.47 33.23 38.63 0.80
Weights 0.092 0.05 0.098 0.111 0.111 0.092 0.047 0.072 0.098 0.077 0.141
Function V. V. V. VI. VI. V. V. V. V. V. VI.
Min/Max Min Min Min Max Min Max Max Max Min Max Max
Parameters q=256p=81
q=68
p=25
q=227
p=34 ı  ı 
q=18,2
p=55,3
q=44
p=80
q=59
p=132
q=46
p=12
q=30
p=74 ı 
Continued Table 5: 
Panel B: Net. positive and negative priorities
Companies Phi 
(net priority)
Phi+ 
(positive priority)
Phi-
(negative priority)
AYGAZ 0.0826 0.0958 0.0132
TUPRS 0.0593 0.0738 0.0145
TOASO 0.0443 0.0551 0.0107
ARCLK -0.0089 0.0218 0.0308
TTKOM -0.0536 0.0081 0.0617
AEFES -0.0597 0.0018 0.0615
CCOLA -0.0640 0.0003 0.0643
The data presented in Table 4 are obtained via the Visual PROMETHEE program.
Table 6: Data matrix for profit ratios and priorities based on profit criteria 
Panel A: Data  matrix( Profit ratios by company-PRC)
PRC P1 P2 P3 P4 P5 P6 P7 P8
AEFES 6.99 75.89 49.39 14.69         50.61 19.80 9.95 13.88
AYGAZ 11.23 178.88 10.89 4.54 89.11 37.84 6.48 15.23
ARCLK 6.30 102.74 30.45 8.43 69.55 9.67 6.43 15.32
CCOLA 6.37 97.40 37.26 9.95 62.74 16.19 6.89 14.02
TOASO 7.59 124.21 11.41 6.35 89.14 14.42 6.52 23.95
TUPRS 7.61 247.00 6.36 4.08 93.69 12.93 3.32 24.83
TTKOM 14.56 77.44 53.14 25.95 46.86 60.86 19.56 37.68
Weights 0.076 0.109 0.166 0.166 0.066 0.144 0.140 0.099
Function V. V. V. V. V. V. V. V.
Min/Max Max Max Max Max Min Max Max Max
Parameters q=6.30p=14.5
q=75.89
p=247.0
q=6.36
p=53.1
q=4.08
p=25.95
q=93.6
p=46.8
q=9.67
p=60.8
q=3.32
p=19.56
q=13.8
p=37.6
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Similar to previous tables, Table 7 provides information on the data matrix for liquidity ratios and priorities 
based on the liquidity criteria. Panel B in Table 7 indicates that, based on the liquidity ratios ARCLK is the best 
performing company (Phi = 0.0197, Phi+ = 0.0231, Phi- = 0.0034) whereas the worst performing company is
TTKOM (Phi= -0.0239, Phi+ = 0.0035, Phi- = 0.0274).
4. Conclusion
In this study, we use the AHP and the PROMETHEE methods in a hybrid structure. Our research model allows 
us to benefit from the superior aspects (strengths) of each model and to minimize the potential errors which might 
occur due to the weaknesses of each model. The definition of the decision making problem and the calculation of 
the relative weights assigned to each criterion are carried out by the AHP method as the PROMETHEE method 
does not yet provide any scientific suggestion for this stage of the MCDM problem. The PROMETHEE method is 
capable of defining a preference function to each criterion and can simply allow researchers to identify an 
alternative which performs and meets the criteria better compared to other alternatives. As a result, in our study 
we examine the strengths of emerging alternatives, how they achieve our main criteria and how they affect the 
choice of the function with ease. The hybrid use of these two methods provides a choice of a more meaningful 
alternative which neatly fits to the company’s interests and goals. Moreover, it allows us to make a sensible 
sorting of companies across 6 main criteria. The companies which are in competition and listed on the corporate 
index are sorted via the PROMETHEE in terms of their financial performances. Our results indicate that TUPRS 
is the best performing company across 6 main criteria while TOASO is identified as the worst performing 
company (Table 8, overall order). 
Panel B: Net. positive and negative priorities
Companies Phi 
(net priority)
Phi+ 
(positive priority)
Phi-
(negative 
priority)
TTKOM 0.3968 0.4099 0.0131
AEFES 0.0438 0.1044 0.0605
CCOLA -0.0378 0.0439 0.0810
ARCLK -0.0721 0.0271 0.0991
AYGAZ -0.0822 0.0395 0.1217
TUPRS -0.1174 0.0417 0.1590
TOASO 0.1319 0.0000 0.1319
The data presented in Table 6 are obtained via the Visual PROMETHEE program.
Table 7: Data matrix for liquidity ratios and priorities based on liquidity criteria
Panel A: Data  matrix( Liquidity ratios by company-LRC)
LRC L1 L2 L3 L4 L5 L6
AEFES 1.4 35.3 64.7 1.06 0.65 21.0
AYGAZ 1.7 31.0 69.0 1.15 0.51 19.6
ARCLK 1.7 65.3 34.7 1.27 0.40 22.9
CCOLA 2.0 39.7 60.3 1.31 0.73 18.3
TOASO 1.3 53.4 46.6 1.13 0.52 11.9
TUPRS 1.1 59.9 40.1 0.69 0.45 30.5
TTKOM 0.8 24.0 76.0 0.65 0.20 2.50
Weights 0.111 0.158 0.124 0.243 0.199 0.281
Function VI. V. V. VI. VI. V.
Min/Max Max Max Max Max Max Min
Parameters ı  q=24.0p=59.9
q=34.7
p=76.0 ı  ı 
q=30.5
p=2.50
412   Halim Kazan et al. /  Procedia - Social and Behavioral Sciences  195 ( 2015 )  403 – 412 
Table 8: Criterion comparison of matrix for companies by the PROMETHEE method
                                                                                 Name of the company 
Criterion AEFES AYGAZ ARCLK CCOLA TOASO TUPRS TTKOM
Growth 2 7 6 1 4 3 5
Valuation 3 7 5 2 4 1 6
Operating 7 1 6 5 4 3 2
Financial 6 1 4 7 3 2 5
Profitability 2 5 4 3 7 6 1
Liquidity 5 6 1 3 4 2 7
Geometric average 3.689 3.372 3.772 2.928 4.185 2.449 3.579
Overall order 5 3 6 2 7 1 4
References
Albadvi., A., Chaharsooghi, S.K., & Esfahanipour, A. (2007). Decision making in stock trading: an application of PROMETHEE. European 
Journal of Operational Research, 177, 673-683.
Al-Rashdan, D., Al-Kloub, B., Dean, A. & Al-Shemmeri (1999). Environmental impact assessment and ranking the environmental projects in 
Jordan. European Journal of Operational Research, 118, 30-45.
Akgüç, Ö. (1992). Financial management ( 5th edition),VWDQEXO$YFÕRO0DWEDDVÕ
Akkineni, V. S. & Nanjundasastry S. (1990). The analytic hierarchy process for choice of technologies. Technological Forecasting and Social 
Change, 38, 151-158.
$UD] & g]IÕUDW 30 g]NDUDKDQ ,  $Q LQWHJUDWHG PXOWLcriteria decision making methodology for outsourcing management. 
Computers & Operations Research, 12, 545-550.
Bhushan, N., Rai, K. (2004). Strategic decision making applying the Analytic Hierarchy Process. The United States of America: Springer.
Bilsel, R. U., Büyüközkan, G., Ruan, D. (2006). A fuzzy prefernce-ranking model for a quality evaluation of hospital web sites. International 
Journal of Intelligent Systems, 21, 1181-1197.
Briggs, Th., Kunsch, P.L. & Mareschal, B. (1990). Nuclear waste management: An application of the multicriteria PROMETHEE methods. 
44(1), 1–10.
Çagil, G. (2011). 2008 Küresel Kriz Sürecinde Türk BankacÕOÕN6HNW|UQQ)LQDQVDO3HUIRUPDQVÕQÕQ(/(&75(<|QWHPLøOH$QDOL]LMaliye 
)LQDQV<D]ÕODUÕ, 25(93): 59-86.
Ciftci, C., Kazan H. (2013). Transport path selection: multi-criteria comparison. International Journal of Operations and Logistics 
Management, 2(4), 33-48. 
Dagdeviren, M. (2008). Decision making in equipment selection: an integrated approach with AHP and PROMETHEE. Journal of Intelligent 
Manufacturing, 19(4), 397-406.
Herngren, L., Goonetilleke, A., Ayoko, G.A., (2006). Analysis of heavy metals in road-deposited sediments. Analytica Chimica Acta 571,
270– 278.
Karakaya, K., (2003). øVWDQEXO%R÷D]Õ¶QGDQ*HoHQ*HPLOHULQ(PQL\HWOL*HoLúLQLQ$QDOLWLN+L\HUDUúL3URVHVL.XOODQDUDN$QDOL]L8QSXEOLVKHG
MsC Thesis), University of Kocaeli, Institute of Science, Kocaeli.
Koli, S. & Parsaei, H. R. (1992). Multi-criteria analysis in the evaluation of advanced manufacturing technology using Promethee. Computers 
& Industrial Engineering, 23, 455-458.
3DYLü I., %DELü, Z. (1991). The use of the Promethee method in the location choice of a production system. International Journal of Production 
Economics, 23, 165-174. 
3RJDUþLü,)UDQþLü0	'DYLGRYLü9$SSOLFDWLRQRI$+3PHWKRGLQWUDIILFSODQQLQJ Paper presented at the ISEP 2008.
Sauian, M. S. (2006). Strategizing Business Location Using Analytic Hierarchy Process. MCDM 2006 Congress, China.
<DUDOÕR÷OÕ K. (2010). Decision making methods. Ankara: Detay Yayincilik.
Zeleny. M. (1982). Multiple Criteria Decision Making. New York: McGraw-Hill.
Panel B: Net. positive and negative priorities
Companies Phi
(net priority)
Phi+
(positive priority)
Phi-
(negative priority)
ARCLK 0.0197 0.0231 0.0034
TUPRS 0.0054 0.0110 0.0048
CCOLA 0.0048 0.0058 0.0009
TOASO 0.0035 0.0044 0.0010
AEFES -0.0029 0.0016 0.0045
AYGAZ -0.0065 0.0024 0.0090
TTKOM -0.0239 0.0035 0.0274
The data presented in Table 7 are obtained via the Visual PROMETHEE program.
